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Antigenic  Constitution  of  Halleonyces  Fseudo-aallej. 

II,  Demon strat ion  of  «d  stance  of  antigen*  K,  K  and  0  and  Study  of 
their  Iflcuno Logic  Properties, 
by  L.  Chambon  aud  J.  Fournier 


We  have  previously  seen  that  the  characteristics  of  different 
phases  of  Malleosiycee  pseudo -mallei  would  appear  to  be  determined  by 
differing  associations  of  four  antigenic  factors:  the  mucous  antigen  M, 
envelope  antigen  K,  somatic  antigen  0  and  antigen  R. 

In  the  absence  of  forme  S  or  R  entirely  deprived  of  antigen  M  or  Kf 
we  have  prepared  epecific  agglutinating  *erui  by  using  the  differing 
action  of  certain  physico-chemical  agents  on  each  one  of  theae  antigens. 

A-  Techniques. 


a.  Preparation  of  microbial  suspensions.  —  Tubes  of  nutritive  gelose 
slants  containing  glucose  of  0.1  p.  100  are  seeded  with  a  culture  in 
glucose  broth,  1  p.  100,  of  the  strain  of  Whitmore  bacillus  C  141, 
sccoth  and  virulent.  After  16  hours  in  the  oven  at  37",  the  culture, 
characterised  by  numerous  opaque  colonies,  is  harvested  on  nutritive 
broth.  Roux  boxes,  containing  250  ml  each  of  nutritive  gelatin,  are 
seeded  with  this  suspension,  2  ml  per  box.  The  harvest  is  effected 
in  saline  after  18  hours  of  incubation  at  37°. 
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Fonaol  suspension.  —  A  suspension  in  saline  containing  2.10  gents, 


(washed  three  times),  per  millilitre,  is  submitted  to  the  action  of 
formol  in  a  concentration  of  0,5  p.  100  for  20  hours  at,  37°. 


Suspensions  heated  at  60°,  100°,  120°.  —  Three  suspensions  in  saline 
o 

containing  20,10  germs,  waribed  three  times,  per  millilitre  ere  res¬ 
pectively  submitted  to  e  heating  at  60°  for  one  hour,  to  100°  for  two, 
houre  end  e  half,  end  to  120°  for  two  hours.  They  ere  then  washed  two 
times  and  forme  la ted  et  0,5  P<  100, 

Suspensions  treated  with  ethyl  alcbhal  et  50  end  96  p.  100.  ~ 

Two  suspensions,  ooe  in  50  p.  100  of  ethyl  alcohol,  toe  other  in  96  p. 

100  ethyl  alcohol,  eecb  containing  20. 10^ germs  per  millilitre,  washed 
once,  ere  incubated  for  20  hours  et  37°*  They  ere  then  washed  two  timee 
end  formolated  et  0,5  p.  100. 

Suspension  treated  with  normal  chlcrhydrlc  add.  —  Germs  washed 
once  are  put  in  suspension  in  distilled  water  so  as  to  have  40.10^  g/ml. 

A  quantity  of  chlcrhydrlc  add  2N  is  added  equal  to  that  of  distilled 

O 

water.  Thus  ia  obtained  a  suspension  of  20.10  germs  p  r  millilitre  of 
chlorhydric  acid  N.  This  suspension  is  put  in  a  balloon  flask  containing 
glass  bits  and  left  in  the  oven  at  37°for  twenty  hours,  being  agitated 
from  time  to  time.  Tbs  germs  are  then  submitted  to  two  careful  washings 
with  complete  dissociation  of  the  agglomerates,  then  formulated  at 

0,5.  100. 

For  the  preparation  of  all  these  antigens,  the  wasnings  are  effected 

9 

in  s&llno.  Tbs  final  suspensions  in  saline,  containing  2C.iC7s/~  scyi 

formolated  at  0,5  P>  100  are  decanted  in  24  hours  to  4°  which  permits 
elimination  of  a  residue  formed,  of  irxussociable  agglomerates.  They 
are  then  kept  at  4°.  The  suspension  treated  by  F-HC1  is  unstable  at  37°. 

b.  Chemical  extraction  of  antigen  0.  —  This  concerns  a  trich¬ 
loracetic  extract  prepared  following  the  technique  of  Boirin  and  Hes- 

c  1 

* 

robeanu  (1), 


(c)  Preparation  of  agglutinating  serum. — let.  The  preparation  of 
microbial  suspensions. — The  suspensions  for  which  we  have  Just  indicated 
the  preparation,  are  diluted  in  saline  so  as  to  obtain  a  c.eneity  equal  to 
500.10^  germs  per  millilitre. 

Each  of  them  is  injected  intravenously  into  a  rabbit  in  doses  of 
0,5/  1,  1>5,  2  and  2,5  ml,  all  the  five  days . 

2nd.  For  trichloracetic  extract. — Inject  intravenously  into  the  rabbit 
10  ml  of  a  solution  of  undetermined  concentration  of  trichloracetic  ex¬ 
tract  in  five  injections  made  at  four  day  intervals. 

The  r&bbite  are  bled  a  week  after  the  last  injection. 

Serums  thus  prepared  are  increased  by  0,01  p.  100  of  merthiolate  and 
kept  at 

(d)  Reactions  of  agglutination  and  absorption  of  agglutinins.— 

The  reactions  of  agglutination  are  made  by  centrifugation  and  on  slides. 
In  the  first  case,  X  drops  of  microbial  suspension  are  mixed  with  X 
drops  of  dilution  cf  serum  and  the  reading  is  made  after  five  minute*  of 
centrifugation  at  2000  t/m.  In  the  second,  mixtures  containing  I  drops 
of  microbial  suspension  and  I  drops  of  dilution  of  serums  and  the  reading 
is  made  after  an  agitation  of  U  to  20  minutes  ou  a  Kline  agitator. 

Results  are  noted  in  the  following  manner: 

Centrifugation.  4  4?  4  :  agglutinants  in  a  clear  liquid 

4  4  :  agglutinants  in  a  troubled  liquid, 
i  :  Agglutinants  visible  to  the  naked  eye. 

4  :  agglutinants  visible  with  magnifying  glass 

On  Plate.  The  number  of  signs  4  (  of  4  4  4  to  4  )  is  a  function  of 
the  intensity  of  the  reaction. 

Absorption  of  agglutinins  is  made  following  two  techniques: 
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saturation  of  serum  by  Very  danse  microbial  suspensions  in  the  course 
of  tw  hours  At  37°  And  dghtesn  hours  At  4°j  the  quantitative  technique 
of  Felix  and  Pitt  (2). 

.  In  the  course  of  our  exposition,  we  will  designate  microbial  suspensions 
treated  with  fcnacl  at  0,5  p.  100,  aloohol  50  p.  100,  aloohol  96  p.  100, 
heat  at  60°,  100°,  12CP,  and  N-H(  1,  by  Q  F,  G  AIjq,  G  AL^,  G  100°, 

0  120° »  G  H-41C1  and  the  Corresponding  agglutinating  serums  as  3.  G  F, 

3.  0  Al^,  S.  0  lift,  a.  G^qO  8.  GjqqO,  3.  Gj^qQ  and  3.  G  N-HC1. 

B.  —  Demonstration  of  the  existence  of  antigens  H,  K  and  0. 

Some  reactions  of  agglutination  are  practical  on  elide  and  by 
centrifugation,  in  presence  of  G  F,  G  Alq^  and  G  N-tiCl,  with  the 
following  serums: 

.  ;  3.  G  F 

S.  G  F  saturated  with  G  N-HC1  I  3.  MI 

3.  M  £  saturated  with  G  Ala£  >  3*  M 

3.  G  AW 

3.  0  iloA saturated  with  0  H-BC1  t  3.  K. 

3.  G  N-HC1  t  3.  0 

Serum  prepared  with  the  extract  T.C.A.  :  3.O2 

The  results  obtained  ere  indicated  in  Table  I. 

Serum  M  agglutinates  only  the  G  F,  the  serum  K  agglutinates  only 
0  Al^,  and  serum  agglutinates  0  Alq*.  and  G  M-HC1  into  two  nearly 
equal  parts. 

Yfa  propose  to  show  that: 

1.  Agglutination  of  0  F  by  3.M  is  an  agglutination  due  to  antigenM  . 

2.  "  Agglutimtlon  of  0  Al^  by  8.1  is  an  agglutination  due  to  antigen  K. 

3.  Agglutimtlon  of  8  8-4181  ^ty  3.0\  is  an  agglutination  due  to 
antigoe  0.  -  '[  t  ■ 


1.  Antigen  0.  — >  The  trichloracetic  extract  of  e  ciliated,  gram- 
negative  bacillue,  auch  as  Whitmore's  bacillus,  corresponds,  according 
to  Boivin  and  Mesrobeanu,  to  the  somatic  antigen  0.  We  will  consider 
then,  that  the  serua  02  is  an  anti-0  serum. 

To  show  the  identity  of  agglutinins  of  serums  0i  and  02,  we  have 
saturated  dilutions  in  geometric  progression  2  of  thess  two  serums  by 
determined  quantities  of  G  N-HC1  and  extract  T.  C.  A.  until  the  disa¬ 
ppearance  of  the  agglutinins  anti-G  N-Hcl. 

The  technique  is  indicated  in  Table  II. 

Results  obtained  show  that  the  agglutinins  anti-G  N-HC1  of  serums 
0^  ar  i  02  are,  at  equal  titer,  saturated  with  contra  bio  quantities 
of  G  N-Hd  on  one  part,  and  extract  T.C.A.  on  the  other  part.  These 
agglutinins  are,  then,  identical  and  correspond  to  antigen  0  cf  Whitmore 1 e 
bacillus. 

2.  Envelope  Antigen  K.  —  After  the  preceding  results,  aggluti¬ 
nation  of  G  N-HC1  by  3.  G  Al^  agglutination;  it  disappears 

after  saturation  of  this  serum  by  0  N-HCl,  whereas  there  persists  an 
agglutination  a  1/640  by  centrifugation  and  at  1/320  on  slide  for  G  . 

AI96* 

Thus  is  established  the  existence  of  an  antigen  destroyed  by 
N-HC1  and  different  from  antigen  0,  One  can  suppose  that  it  concerns  * 
envelope  antigen  Kj  it  determines,  actually,  ae  we  shall  see  else¬ 
where,  an  O-lnagglutinability  which  is  a  function  of  dissociation  0 
(d)  E  —  0  (R)  K  ■« 

3.  Mucous  Antigen  X.  —  It  appears  on  Table  I  that  the  G  E  are 

not  agglutinated  with  by  3,  t  or  by  S.  Oj,.  This  K-  and  O-inagglutination 
is  determined  by  a  third  antigen  which  is  mucous  antigen  M. 
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Alt  or  saturation  of  i.  Qi  by  0  N-UC1  to  eliminate  the  Agglutinins 
0  (3. Fit),  then  by  Q  AI96  to  eliminate  agglutinins  K,  3.H  is  obtained, 
which  agglutinates  0  P  at  1/512  by  centrifugation  and  at  1/256  on  slides. 

4.  Conclusion. —  Obtaining  extract a  H  and  K  by  chemical  means 
would  permit  establish'  their  relation  to  serums  M  and  &  with  the  aide 
of  reactions  of  inhibition  of  agglutination  comparable  to  those  used 
for  antigen  0.  Attempts  at  axtraotion  are  in  progress. 

We  can,  be  war,  taking  as  a  basis  the  inagglutination  Wiich  results 
from  the  position  of  antigens  K,  K  sod  0  in  the  bacterial  cell,  con¬ 
clude  that  three  antigens  enter  into  the  constitution  of  Halleomycee 
pseudo-mallei .  These  are,  moving  from  the  periphery  toward  the  center: 

a)  Mucous  antigen  K,  unaltered  by  fomol  at  0.5  p.  100,  destroyed 
by  ethyl  aloohol  at  96  p.  100  and  by  normal  chlorhydrlc  add; 

b)  Envelope  antigen  K,  not  altered  by  formol  at  0.5  p.  100  nor  by 
ethyl  aloohol  at  96  p.  100  but  dastroyad  by  normal  chlorhydrlc  acid; 

c)  c)  Sons  tic  antigen  0,  resistant  to  normal  chlorhydrlc  add  and 
elmfimr  to  that  of  Oram  0  negative  bacteria. 

We  can  thus,  up  to  the  present,  interpret  the  results  of  Table  I 
in  the  manner  shown  by  Table  III. 

mf  svtra  qT  ♦ijm  Mimam  a nmna  Jf  arwi  Q 

it  rnmslnn  for  us  to  characterise  them  more  precisely  while  studying 
th*  behavior  of  their  antigenic  capacity,  their  fixative  power  and  their 
agglut inability  after  treatment  with  ethyl  aloohol  at  50  p.  100  and 
96  p.  100,  with  M-HC1  and  after  heating  at  60°,  100°,  and  120° . 

C.  —  Properties  of  Antigen  E. 

1.  Agglutinate!  lity .  —  Agglutination  by  -oaatrifugation  and  on  plate 
of  suapeoaioui  of  WhitfiQiw 1  s  bacillus  i 


Treated  with  alcohol  50#  Q  Aljo 

Treated  with  alcohol  96#  A  Al^ 

He.  led  2i  hrs.  at  100°  0  100° 

Heated  2  hrs.  at  120°  G  12° 

Treated  with  N-HC1  0  N-HC1 

•erua  Q  Al^g  saturated  with  Q  N-HC1  (3.1  (Al96),  gives  the  reeulta 
indicated  in  table  IV. 

Ry  centrifugation,  one  obtains  with  suspensions  of  0  AIjq,  of 
0  Al^^,  and  especially  those  of  0  100°  and  0  120° »  •  "crepe*  agglu¬ 
tination,  comparable  to  that  of  the  surface  antigen  of  E.  coli.  These 
four  suspensions  are  equally  agglutinated  (1/610). 

The  technique  of  agglutination  on  slides  is  less  sensitive,  in 
particular  for  0  100°  and  120°;  it  is  characterized  by  aggL-.~i.atee 
which  should  appear  after  eight  minutes  of  agitation. 

2.  fixative  power  of  agjdutinjns.  The  fixative  power  of  agglu¬ 
tinins  of  G  Al50,  0  100°  and  0  120°  is  evaluated  by  reference  to  that 
of  G  AI96  by  quantitative  saturation  of  serum  K  (Al9$)  with  a  titer 

equal  to  1/320  (on  elides) 

Results  of  tables  V  and  VI  show  that  the  minimum  quantity  of 
G  Ai^g.  G  AIjq,  G  100°  *nd  G  120°  necessary  to  saturate  the  agglutinins 

of  thia  serum  ie  equal  to  4.10^  germs. 

The  fixative  power  of  agglutinins  E  of  G  Al^,  G  A1^q»  G  100 
and  G  120°  is  then  identical.  (Tables  V  and  VI) 

3.  Antigenic  Capacity.  —  Serums  K  are  prepared  by  saturation 
of  3.GF,  of  3.  G  AIjq,  of  3.  G  100°  and  G  120°  by  G  N-HC1.  We  will 
designate  them  ttauei  3.  K  (F),  3.  K  (AI^q),  S.  K(100°)  and  S.  K(120p)- 
These  serums,  the  suae  as  S.  1(11^),  agglutinate  with  G  Al9^ 
at  the  rate  of  1/640  by  centrifugation  and  1/320  on  platee  (table  VII). 
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The  fir*  mispenaiont  possess  so  antigenic  capacity  nearly  equal. 

D.  —  Properties  of  Antigen  H. 

1.  Agglutinability.  —  The  fixative  power  of  agglutinins  of 
antigen  K  not  being  destroyed  by  heat  of  100°,  one  can  obtain  *  serua 
M  devoid  of  agglutinins  i  while  saturating  3.  0  F  with  Q  100° • 

This  serua  does  not  agglutinste,  by  centrifugation  or  on  slides, 
except  with  G  F  and  C  60°.  (Table  VIII) 

The  best  results  are  obtained  using  suspensions  of  G  F,  washed 
once,  regulated  at  1.109  g/el  to  agglutinate  by  centrifugation  and 
2.109  g/al  to  agglutinate  on  slide. 

In  a  tube,  one  obtains  agglutinates  partially  dissociable  in  a 
troubled  liquid;  on  elide,  they  are  large  and  floculent  for  even  the 
weakest  dilutions. 

2.  Fixative  power  of  agglutinins.  —  The  fixative  power  for 

agglutinins  K  of  O  AIjq,  0  Al^fc*  810:1  0  ^°°  ie  d®ten“in®<1  reference 

to  that  of  0  P  for  an  9.  0  7  saturated  with  G  100°. 

The  technique  used  la  the  same  as  that  used  for  antigen  K. 

The  fixative  power  of  agg^vtlnins  M  is  aero  for  G  AI96,  strongly 
itUdniahed  for  Q  A1«q,  with  refarence  to  that  of  G  F  and  G  60°  (table  If). 

3.  Antigenic  capacity.  —  A  forwolated  suspension  is  agglutinated 
by  centrifugation  and  on  ■HGo*  by  S.  GT,  S.G  Al^,-,,  k-yi,  and  S.G  60° 
saturated  by  0  100°. 

Results  given  for  agglutinations  Show  that  Q  F  and  G  60°  possess 
ar  equal  antigenic  capacity,  tinea  that  ef  G  AI50  It  diminished  and 
that  0  Alofe  It  tet*  (table  X).  ^  ' 

'  1  .  -  i..-'  •  :  .  ;  •>  ’■ 


S.  —  Inagglutinability  of  Antigens  h  and  0. 


I 


A  reading  of  table  I  shows  that  serum  K  does  not  Agglutinate  a 
suspension  of  0  F  and  that  serum  Oj,  does  not  agglutinate  this  suspension, 
although  it  agglutinates  suspensions  of  G  AI96  ana  G  K-HC1. 

These  results  lead  us  to  study  the  conditions  under  which  antigen  K 
determines  a  K  and  an  O-inagglutinahility,  and  antigen  K  an  0-inaggiu- 
Unabillty. 

1.  K-  and  O-lnaRglutlnablllty  due  to  antigen  M.  —  For  this  study 
we  use  a  serum  it  deprived  of  agglutinins  M,  such  as  K(Al^)  and  a  ssrum 
0  preparsd  with  Q  N-HC1. 

Suspensions  of  GF,  0  AI50'  ®  N-HC1  ars  agglutinatsd  comparatively 
by  these  serums  K  and  0,  qnd  by  a  serum  M. 

The  results  of  table  XI  ahem  that  antigen  M  determines  a  X-  and  an 
O-lnagglutin&bility . 

2.  O-inagglutinability,  due  to  antigen  K.  —  On  the  other  hand, 
it  seems  that  antigen  K  does  not  determine  O-inagglutinability;  sus¬ 
pensions  of  G  AI96  and  of  G  N-HC1  are  in  ef  set  agglutinated  at  an 
equal  titer  by  aerum  0. 

The  influence  of  the  presence  of  antigen  K.  on  the  inagglutinability 
of  antigen  0  depends,  really,  on  the  in>ort4nce  of  the  dissociation 
0  X  — ^  0  £  m  — f  0. 

We  give  as  exanple  the  results  we  have  obtained  in  agglutinating 
by  an  S.  G  N-HC1  microbial  suspensions  prspared  from  a  culture  very 
dissociated  (0  K  m)  and  one  less  dissociated  (0  K)  (Table  XII). 

A  culture  slightly  dissociated  ny  be  O-inagglutinable  under  the 
fora  of  a  suspension  of  0  iljo  and  hypoagglutinabl*  under  the  fora  of  a 
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suspension  of  Q  42^.  j  or  of  G  heated.  On®  observes  as  well,  the  wcLstonc# 
of  a  phenomenon  of  aone  with  the  genu  0  S  i  treated  with  alcohol  of 

50  p.  100. 


Agglutination  0  ie  granular}  it  ie  alow  on  elides  where  it  ie 
msadmuw  after  20  minutes  of  agitation. 

The  lixativs  power  of  agglutinins  0  of  the&a  suspensions  ie 
inversely  proportional  to  tbeir  CMjaagglutinability. 

Their  antiganio  capacity  ie  about  tbs  mw,  ae  indicated  in  table 

BU. 

Conclusions 

'A 

‘  The  study  of  the  different  culture  types  of  Malleosyces  pseu- 
doa&lltd.  suggests  the  exietence  of  three  antigens:  a  mucoid  antigen 
M,  a  capsular  antigen  K  and  a  somatic  antigen  0. 

The  authors  hare  demonstrated  their  existence  by  serological 
tests  based  upon  their  difference  in  sensitivity  totho  action  of 
formal,  ethyl  alcohol,  heat  and  normal  hydrochloric  acid  and  upon 
inagglutinabilitiee  caused  by  these  antigens. 

The  properties  of  the  H  antigen  of  Whitmore 1 8  b&cill  s  are  similar 
to  thooe  of  the  M  antigen  of  the  Enterobacterlaceae .  This  antigen 
produces  an  agglutination  which  may  be  partially  dissociated  in  tubes 
and  appears  rapidly  on  slides.  It  causes  K  and  O-inagglutln&bility . 

Antigen  t  behaves  like  a  capsular  antigen.  It  gives  a  "or^pe 
type"  agglutination  on  centrifugation,  total  and  iamediate  on  elides. 

It  determines  an  Q-inagglutinability  or  hypo-agglulinability  variable 
according  to  tbs  extent  of  the  dissociation  which  can  be 

i 

total  with  a  bacterial  suspension  treated  'tith  50£  alcohol. 


The  eaa&tic  aj&.geoi  0  is  comparable  to  that  of  the  Graaaiega tiros . 
It  gtrat  granule  agglutination  by  centrifugation,  tardy  oq  elides. 

TAB1&3 

Table  XI  Inhibition  of  agglutination  of  G  N-HC1  by  se-ums  0^ 
and  02»&fter  saturation  of  agglutina  by  0  iJ-ICl  (E^) 
and  by  an  extract  T.C.A.  (Eg)/ 

Table  IV  Agglutinability  of  antigen  K. 

Table  V  Determination  of  the  miniaaiffi  quantity  of  G  Al^£, 

necessary  for  the  saturation  of  agglutinins 
K  of  S.K  (Al^) 

Table  VI  Plxative  power  of  agglutinins  of  germs  treated  50$ 
alcohol,  100°  and  120°. 

Table  VII  Antigenic  capacity  of  antigen  K.. 

Table  VIII  agglutinability  of  antigen  M. 

Table  II  Fixative  power  of  agglutinine  of  antigen  H. 

Table  I  Antigenic  capacity  of  antigen  H. 

Table  II  I  and  0-inagglutinabil±ty  due  to  antigen  K. 

Table  HI  O-inagglut inability  due  to  antigen  K. 

Table  HI I  Antigenic  capacity  of  antigen  0. 

Table  HV  Sensibility  of  antigen*  M,  K  and  0  to  phyuieo- 
ch end. cal  agents. 

Note...  Other  tables  ...  no  tra^alation. 
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